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v^s9**^9-^ (pbo) te^mmmzm&zti 
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0»J*.lifflfflt ^ ^>x/Wjfc^i?^fcl±#y y 
*m»*>i#, Mh&*L<i*tfV y ^Srt-fcSo k— 
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<£>*S#fFSf§ 4, 359, 567-§-(1982, 11, 16) % Tsai h ©*B 
#^ 4,578, 432-§- (1986, 3,25), 11 Ency. Poly. Sci. & 

Eng. Tpolybenzothiazoles and PolybenzoxiazolesJ 
601 (J. Wiley & Sons 1988) £fci4W. W. Adams b<D iThe 
Materials Science and Endineering of Rigid-Rod Pol 
ymers J (Materials Research Society 1989) ftiffCfE 20 

*c$;ftT^5 0 #y-o-y-v-/pxxy^-f4, nmm, 
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5 o o o p p mKITlC'iS i ^ 7 7 ^ > *DFj iv>5, r. <£>x* h rar« <t 5 m 

y ~u±^k&y9<D®mzm8ii-tL. wbi*~iAkWR if, io*»±oaatm«)ii5*a*tt^ii!;9#»ts. -ttt 

lg-ihr-fi, js?ttt»«tnji2 4«fWSj«snfc!i^ $ a»e>*fc$f0Hfc»o-c3f9ifiw\ w^Sff^Mwwt 

v^-CfrSCfctWr?**. l, l' -7^niry t5-fto««r, «Wis-Ct*«^Jf9BJcitt<5< ±5 

*/^>®?T>-^^i7A (lg~ih) Tfi, i%©J&jBElJ KjfUitf. Jf9**ti.fc«ltS:^tf5f*)fl»fe,ixfciK 

(le) Ttt, *^*»tt#JBV^», 7kir7^Dir> ©^-*-^>-cjlf*) Btc-toT4lHljf$^.o»t, 

[0034] mmttmm^ 23x:x-4 s^wk^l tsm-^tu ^ij«io~i5^Kt?j, 

fc. -SP^f-^^w (^Jfe^lla, lb, lofcimd) lift 3 C *4l*»btt*H!#» **J©5f9B*»e>0. 

m<D 3 EOT 9 ***trv \ ^ -S?*R$HC7 ai a ± >it **LfcWT4*fc»o TW 9 ft if fc'flL ' N D# $ XLOtf 

0 0B#fflcD7trait^fTofc 0 §|o3S9gfi^tt, 7 4 0± *K8|K0. 5 -Y >^«lfc ¥fr*l»K»-!>-C»«J fttf. 

4 5ksi *»e> 3 4 4 ± 3 Oksi (Cf&TU Nttictt $^olt-5 0 

»4 6%f*ofc, [0 0 3 8] aWoj»<i«r»H<Sfc»fc % ^yv^jt 

[00 3 5] ^<O^PBOii _(^lj, lk) T* S3Y>f, tHfcl6 0*©»*« (Lawson-Heraphill 

tt, tV7Y^P7iBtyftfS:frofc. :Ol8f Eabric Analysis Knitting machine) SrfflV^TKIiL 

iiifi**, -t:i-C2*K0*j£ci-?£fl!V\ 2 3tO* (2 00: 1) ©t^-^ay^Uc. f$io 

X-m^V >WkStifi8 0 0 0ppnttTK:*5«t ~1 2-T^<0^i^3fe#S«»taa^lCfflV^c 0 
-T^«*»Ufc 0 ^D-irV^Jlt^ JS3<Di5fc [0 03 9] ftftftR*tt. f-^ir* hCPS (Contro 

#n — /U-T-trofco J&jS&&|5jj£gT*[a]fci-5:iO©D — lied Power System, 765W/m 2 / VfiBJ^ 

M«m«r 7#^e, 1 0 ofMcLfc. ^wft, f-v^/Hi geic-fey h Ltz 0 hfigtts 3<CT\ 3fe©«*tt 

*77<0# ! WRkRm\C.WkU ^<o^«t>7'/i' 3 0 0~8 0 0nm©ilffc5. 

Ko^-cttjfM&sfcffofc. [o o 4 o] fa^zm 1 ic^Lfe. 

[00 3 6] §|o§S0fctttt, ASTM D-2101 (F e) 2%©W#1M8 J:tf2. 5%©f*!|£flg 

fcjpfc-r h p >4 2 o i Mw«Taa^ufc. 1 o 30 xmbtitc* fwia-id^^-^x* h©*fef±, sa 

3. 5<DM<9itwtzmmxft\,\ u aio^^Me^, K^ig-ikii, ja»u 

[0 0 3 7] ^<o*»<0PBO«Brett:, »JI. *-£;tfc«fcay£L-C^5. *$tltl^=o© 





[004 1] 








1 
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(%) 


la 3 7 i Dir— yP^ ^vl. 
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277/796 


35 


lb l,l'-7xnty^ 9 


2 


344/740 


46 


lc 7xoty|»t h y i>a 


0. 8 


229/768 


30 


id i, l'-yxPty^M/fyi 










0.6 


222/765 


29 


le *s t ^->VT ^ / ^ f/U7x P ± > 


2. 1 


194/642 


30 


if ^^7?y^f;P7xPty 


2.6 


254/654 


39 
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lg 
lh 

lj 
lk 



7 3LU±>j3/Utf>'Wt 

h r - 7 =. p ± y >i 

1, 1' -^rtD-feV^/^Vg 

1, l , -7zDt>^*;l'Jl?yi 



[00 4 2] 



2. 5 a 357/690 52 

2.6 a 290/679 43 
1.2 a,b 169/554 31 
L2 a,b 121/560 22 

b «|£tt:7:rnir:/*«fc5 8fM:fctt2 9»WiiiS**fco 

[0 0 4 3] 



W»U l 0 0#M*IH«*rLfc. ytMMmtMM 
3tX^{ciorff<ffiLfcSSm*^^*Sttl. 6 8%* 



t*R*# 2 a 

7^^±> T^/F 
MMmfaJj (ksi) 624 ±38 

(ksi) 213 ± 19a 
faJd&Wm (%) 34 
ttffittft (%) 1.28 

[0 0 4 4] Jfe&6#j3 

tUT8S»fe*8ILfcPBO«tt»l«U r^M 
/c 0 ^?:*3 iC^Lfco ^3|Sf3a~ 3d, 3e*3ctt^3f-3h 

2«*%oa«*ttK2 4i»iBijia[u ife^sr«a 

£i*:fc 0 f***3e, -3fl4, #y-0-f-V-/VK-y{C2S 30 

* l 6 O^T^^^^XSr^-rSo-^^VBI^J: 



^2 

2b 2c 2d 

7$/F Fi?jt# Fv^^ 

622 ±31 574 ±84 584 ±50 

m as ^r«9 

149 ±20 136 ±25 157 ±17a 
24 24 27 

1. 0 1. 28 1. 34 

^ [0 04 5] *3**e>Wfcd»*J:5fc, 3EI0r9**i& 
y 5 is B T^S L fcif- >^ W § | o 56 9 »A(SM$*tt 3 
7^5/^7 5/^4 8, B|j:7 ; >s/K^-2 5, CH: 
*hWh\ Dt4T->y hV/W- xti/VY 4, 5 

[0 0 4 6] 



3b 
A 

78 

742 

11 



3a 

Sfe*} A 

sat 

h*fe 3-DF 
WWaa*^ (ksi ) 278 

mamwi (ksi > 746 

MLftfiH** (%) 37 
[0 0 4 7] H1S^J4 

LTl^l^S^^^Pi?:/ (1%) b7i/yV?7i/ 
^4 8 (2%) ^*«*K4 8l$Wai«Lfco f-^X* 
b<Dftt>Vl£*± / >7>yktfui/V Ir* Y74}V$ 
— ^^It^mf**—* — (Atlas Model C165A ) £ 



*3 

3c 

B 

S* 

3-DF 

151 

450 

34 



3d 
C 

3-DF 
151 
741 
21 



3e 
D 

mv 

3-DF 
196 
583 
37 



3f 
E 

I^D 

3-DF 

148 

362 

41 



3g 
F 

3-DF 
217 
629 
35 



tc 0 3OO-8 0 0nm(7)KfT'7 6 5W/m 2 <D%^ 
lOOWHBBRWLfco Je*S:*4^i- 0 r<D*4^e> 

50 ^-^«rS*tfca{c3tJBWtS*tfc»^fcKv^l3B9 
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9 y — /K ABIiT^y K^y^ 4 8, Na FC &7* 



[0 0 4 8] 

«4 



W8-2 2 6 0 8 0 
14 



4a 

FM + AB 
3 DF 
506 
760 
67 



166 

653 
26 

lo^si^f, 



f*&#-^ 4a 4b 

7xDt> FM + AB NaFC+AB 

KBt*l»»* (ksi ) 
Nfflttft&A (ksi ) 

Bftftft* (%) 

[004 9] H»J 5 

[0 0 5 0] SSigjS£Aft5fc«>, iti^fp^ 

r)xyF70^h £ Atlfc * > * t — *fO JP«k 

Wl^aKl^^^tJpJR^y hfciMU !7^V^- 20 

[00 5 1] K I/Cu Br 2 , NH* I/Cu Br 2 , L 

1 I/Cu Br 2s Ca I 2 /Cu Br 2 :JoJ;t5Na I/Cu 
Br* 12, ^*7\YM (Aldritch Chemical ) tCu Br 

2 (Aldritch Chemical ) 1:3 3 0 0cc<DMc^m<D& 



4c 
AB 

mmmm 

82 

675 

12 



4d 

NaFC 



150 

6733 

22 



[0052] mutt, mmm i <o x 5 k 3 mm r> 

(3-DF) ^ct5^-^%#*P>ixfc 0 wftomv 

^KaMBJfcSfrS. iKo»i XMMi^IrHIE 

[0 0 5 3] ##g£i*&te, *±S>>?>>'? % #os/y 
^ Y7j^9-%m^V^*?t>-9- (Atlas Mo 
del Ci65A ) TiTofdo Jft«Srf-V^*yU>--(C-fey 
h U 3fefi8#t*r3 0 0~8 0 Onm^j&R, 7 6 5W/m 

2 ©*fl=-e, iooi$iwfTofc 0 siaai*oai*tt, ^ 

3gt>i£S0. 0 2/»t'ffofc 0 

(T S R) 14, («««t!i*/«aiaiw) X l 0 0 

(%) tlllt US*** 5(1) -5(4) iC^Lt 
[0 0 5 4] 



*5(1) 

5a 



ftft (S*%) 

*ei*w (so 
as (t) 

MM 0E» 
36* (g/d) 

3l3S3fc>3 (3-DF) 

flfUNltt 



TSR 



TSR 



(ksi ) 
(ksi ) 
(%) 

mmm 

(ksi ) 
(ksi ) 
(%) 



KI/CuBr 2 
5 

80/20 
15-30 

23 



681-715 
258-278 



5b 

KI/CuBr 2 
5 

80/20 
10 

23 



677 
255 



36. 1-40. 8 37. 7 



5c 

KI/CuBr 2 
5 

80/20 
10-30 

150 

25-50 

1-1.5 

593-608 
190-219 
31. 1-36. £ 



5d 

KI/CuBr 2 
8 

80/20 
10-30 

23 



[0 0 5 5] 



675-688 
264-286 
39. 1-41. 

612-640 
191-256 
29. 8-41.8 



5e 

KI/CuBn 
8 

80/20 
10-30 

150 

18-50 

1 

623-629 
219-257 
35. 1-40. 9 



\5 (2) 



[0 0 5 6] 



10 0 57] 



15 

5f 

msz («*%) 

OC) 

(g/d) 

SIKBtfj (3-DF) 

wtm (ksi ) 
mtt* (ksi ) 

TSR (%) 

RR*M (ksi ) 
fm& (ksi ) 
TSR (%) 



(9) 
5g 



8-226080 



5h 



5j 



5ni 



ms. (fis%) 

CC) 

(g/d) 

SIKBtfj (3-DF) 

HUtttt (ksi ) 
HKfttt (ksi ) 
TSR (%) 

(M-ffff) 
BUitt (ksi ) 

RMftft (ksi ) 
TSR (%) 



MMfeft 
WSB*IW (fM 7-52 

j&a co 23 



KI/CuBn KI/CuBr 2 KI/CuBr 2 NH« I 

5 

29 

23 

L5 

656 
258 
39, 3 

627 
264 
42. 1 

5p 5q 



8 

80/20 
5-8 

23 

<1 

710-726 
233-237 



8 

80/20 
5-8 

150 

18-25 

<1 

680-686 
200-222 



8 

80/20 
60 

23 

2 

651 

282 



32. 6-32. 8 29. 4-32. 4 43. 3 



16 

5k 

NH4I 
5 

6-14 

23 

1.5 

665-731 
274-305 
37. 5-45. 9 



632-642 - 
188-191 - 
29.3-30.2 - 



595 
272 
45.7 



*5(3) 
5n 



5r 



NH.I/ 


NH, 1/ 


NH, 1/ 


Lil 


Lil/ 


CuBr 2 


CuBr 2 


CuBr 2 




Cubr 2 


5 


5 


5 


5 


5 


98. 25/ 


90/ 


90/ 




98. 17/ 


1.75 


10 


10 




1.83 


5-30 


31 


5-15 


8-30 


8-30 


23 


23 


23 


23 


23 


0. 5-1.5 


1.5 


0. 5-1. 5 


0. 5-1.5 


0. 5-1. 5 


664-683 


581 


618-646 


680-727 


662-691 


290-312 


291 


242-271 


272-282 


245-251 


43-46. 3 


50. 1 


39. 5-42. 7 38. 4-40. 1 


36. 2-37. 9 


627-685 


612 








248-261 


219 








38. 1-41 


35.8 










*5(4) 








5s 


5t 


5u 


5v 


LiI/CuBr 2 


Cal 2 


Cal 2 


Calz/CuBn 


5 


5 


5 


5 




92. 7/7. 3 






98. 2/1.8 



7-30 
23 



15-52 
23 



8-53 
23 



(10) 



17 

msmm <m 

Wtt) (g/d) 
3l«3ftfj (3-DF) 

m^m (ksi ) 

(ksi ) 

(%) 



18 



2 2 6 0 8 0 



0. 5-1. 5 

594-612 
189-235 
31. 8-38. 5 



(1 



TSR 

flSttfffj (ksi ) 
IBIta (ksi ) 
TSR (%) 

[00 5 8] H»J 6 

1 g*fctt2 gW^Wffc^fc&tr-*-* 1 0 0 c c 



1.5 

725-739 
306-377 
41. 4-52 



1-1.5 

705-710 
314-315 
44. 2-44. 7 



1.5 



668-694 - 
223-252 

33. 4-36. 3 - 



651-696 
227-271 
32. 6-41. 6 

mm 1 1 mmiC; 



©Sffl-C 2 4-4 8 ftflMtft Lfc. fc, Cu-aceli 

BflMHSr, Cu-chrli* DA«5;^t 0 
[0 0 5 9] 



[0 0 6 0] 



[00 6 1] 















*6(1) 










6a 


6b 


6c 


6d 


6e 




CuBr 2 


CuBr 2 


CuBr 


Cu-ace 


Cu-ace 


(g/100cc) 


1 


2 


1 


1 


1 


MtlSIIII (hrs ) 


48 


48 


48 


48 


16 














*JB»W (ksi ) 


468 


385 


566 


610 


531 


#«t*« (ksi ) 


221 


224 


144 


168 


126 


TSR (%) 


47 


58 


25 


28 


24 
























120 


0#Pfl (hrs.) 










3 






3t6(2) 










6f 


6g 


6h 


6i 


6j 




Cu-ace 


CuCh 


CuCh 


CuCl 


Cu-chr 


(g/100cc) 


3 


2 


2 


2 


1 


MMFIB (hrs ) 


16 


0.5 


1 


1 


48 














*HMta> (ksi ) 


603 


685 


452 


640 


626 


*flHlt« (ksi ) 


178 


112 


219 


114 


103 


TSR (%) 


30 


16 


49 


18 


17 














ffiS CC) 


120 










H^W (hrs ) 


3 














*6(3) 










6k 


6ra 


6n 


6p 


6q 




KI 


KI 


Cal 2 


Lil 


Nal 


(g/100cc) 


1 


2 


2 


2 


2 


««fB#im (hrs ) 


48 


48 


24 


24 


24 



3ISHJWJ 



(11) 



8-226080 



[00 6 2] 



[0 0 6 3] 



[0 0 6 4] 



[0 0 6 5] 



1Q 










20 


JhnRziV RlJ V.KS1 J 


04o 


byo 


en 
oil 


662 


665 


7CHtt# v J w. vKsi ; 




250 


305 


251 


262 


TOD (0/ \ 

1 oK {70) 


29 


36 


50 


38 


39 






M 6 (4) 










6r 


6s 


6t 


6u 


6v 




NH4I 


Crl 2 


KI/CuBr 2 


KI/CuBr 2 


KI/CuBr 2 


m& (g/ioocc) 


2 


1 


2/1 


2/0.5 


2/0. 1 


IxmvW m (hrs ) 


0. 5 


48 


48 


48 


48 . 














TCHutTBU (ksi ) 


710 


531 


572 


630 


660 


7tmm& (ksi ) 


249 


183 


375 


380 


335 


TSR (%) 


35 


35 


66 


60 


51 






*6 (5) 










6w 


6x 


6y 








KI/CuBr 2 


KI/CuBr 2 


KI/CuBr 2 




MS (g/lOOcc) 


1/1 


1/0.5 


1/0. 1 






i/kW^im (hrs ) 


48 


48 


48 


















3fcf$,ttml (ksi ) 


533 


573 


703 






%m%'& (ksi ) 


319 


307 


294 






TSR (%) 


60 


54 


42 










*6(6) 










6z 


6aa 


6bb 


6cc 


6dd 



(g/100cc ) 

mmmm (#) 

(ksi 

.ytmm (ksi 

TSR (%) 



Kl/Cu-ace KI/CuCl NH< I/CuBr 2 Cal 2 /CuBr 2 LiI/CuBr 2 



1/1 
(48hr) 



4/1 
30-60 



4/1 



30 



4/1 
10 



4/1 
10 



601 


708 


611 


681 


565 


246 


241 


298 


303 


202 


41 


34 


49 


45 


36 



3c 6 (7) 

6ee 6ff 6gg 6hh 6jj 

NaI/CuBr 2 CrI 2 /Cu-ace Crl 2 /CuBr 2 KI/CuBr 2 KI/CuS0 4 



(g/ioocc) 


4/1 


0. 5/0. 5 


0. 5/0. 5 


0. 5/0. 5 


1/1 


mmrnrn mm 


(io#) 


48 


48 


48 


48 






4ffi 




















ttRUtllft (ksi ) 


725 


625 


427 


657 


542 


%mw& (ksi ) 


248 


225 


234 


169 


304 


TSR (%) 


34 


36 


55 


26 


56 



[0 0 6 6] 



(12) #$¥8-2 2 6 0 8 0 

21 22 



7D> hs<—i?<D%t% 



(72)^PJ# 

7 ^ I) 5 84640 5 

y K5 ^ K 7 y Xa — h 2626 

(72)«|fcf y y^— 9xxyy^ 

T^y*-g-*S Sv'tf^iW 48640 § 

V 3.-7, 1608 



(72)389i# Tv->^ ±y 

T^y^-g-^H SS/^f>-^| 48642 5 

210 

(72)38W# T->>3. (Ashish Sen) 

T ^ y * £-*H 5 >W 48642 5 y 
Ky "y K W > 

210 



